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ELECTRIC MOTOR HAVING A NO-ADJUST 
STARTING SWITCH 

FIELD OF THE INVENTION 

The present invention relates generally to electric motors 
incorporating a centrifugal governor mounted to a rotor shaft 
of the motor, and a starting sWitch Which is alloWed to open 
or close depending on the rotational speed of the rotor shaft. 

BACKGROUND OF THE INVENTION 

Many electric motors include governor assemblies Which 
react to changes in the rotational speed of a rotor shaft to 
open and close an electric sWitch. Centrifugal governors 
generally utiliZe the centrifugal force generated by rotation 
of the shaft to engage and disengage an electric starting 
sWitch. Illustrated in FIG. 9 is a knoWn starting sWitch 
assembly 10 and governor assembly 14. The starting sWitch 
assembly 10 includes a bracket 18 mounted to the motor end 
frame 22 With a mounting screW 26, a sWitch plate 30 
mounted to the bracket 18, and a pair of elongated arms or 
terminal blades 34 and 38 Which are supported by sWitch 
plate 30 and each of Which includes an associated electric 
contact 42 and 46. An actuator button 50 is attached to arm 
34. The governor assembly 14 includes a spring 52 and a 
pivot plate 54, and the governor assembly 14 is mounted to 
the rotor shaft 58. During the poWer off mode, and during 
start-up and until the shaft 58 reaches a predetermined 
rotational speed, the spring 52 causes the pivot plate 54 to 
contact the actuator button 50 to force the arms 34 and 38 
and, therefore, the contacts 42 and 46, together to close the 
electric sWitch. After the shaft 58 reaches the predetermined 
rotational speed, centrifugal forces acting on the pivot plate 
54 overcome the force of the spring 52 and cause the pivot 
plate 54 to pivot in a direction (i.e., a counterclockwise 
direction as shoWn in FIG. 9) Which alloWs the actuator 
button 50 to move in a direction that enables the arms 34 and 
38 and, therefore, the contacts 42 and 46, to separate to open 
the electric sWitch. 

SUMMARY OF THE INVENTION 

With continued reference to FIG. 9, during start-up and 
until the shaft 58 reaches the predetermined rotational speed, 
the spring 52 causes the pivot plate 54 to push the actuator 
button 50 aWay from the end 62 of the shaft 58, such that the 
bottom surface 66 of the actuator button 50 is not perpen 
dicular to the centerline 70 of the shaft 58. As can be 
appreciated, during start-up and operation of the motor, the 
governor assembly 14 spins With the rotor shaft 58. The 
spinning action of the governor assembly 14 and the non 
perpendicular engagement betWeen the pivot plate 54 and 
the bottom surface 66 of the actuator button 50 can cause the 
actuator button 50 to Wobble. Wobbling of the actuator 
button 50 can result in intermittent arcing betWeen the 
electric contacts 42 and 46. In order to offset the Wobbling 
action of the actuator button 50, it is knoWn to utiliZe a 
signi?cant portion of the available stroke or pivotal move 
ment of the pivot plate 54 of the governor assembly 14. In 
this Way, the engagement betWeen the pivot plate 54 and the 
actuator button 50 prevents the electric contacts 42 and 46 
from separating as the actuator button 50 Wobbles. It has 
been observed that a problem With using a signi?cant 
portion of the available pivotal movement of the pivot plate 
54 to offset the Wobbling action of the actuator button 50 is 
that there may not be a suf?cient amount of pivotal move 
ment left for the pivot plate 54 to absorb the stack-up 
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2 
tolerances associated With assembly of the electric motor. In 
other Words, during operation of the electric motor, after the 
shaft 58 has reached a predetermined rotational speed, there 
may not be a suf?cient amount of stroke left in the pivot 
plate 54 so as to alloW the electric starting sWitch to open, 
thereby resulting in possible damage to the starting sWitch or 
even the electric motor itself. For eXample, if a signi?cant 
portion of the available stroke of the pivot plate 54 is 
reserved to offset the Wobbling action of the actuator button 
50, and the length of the shaft 58 is near the high end of the 
alloWed tolerance range, after the shaft 58 reaches the 
predetermined rotational speed, the pivot plate 54 may not 
move a suf?cient amount to alloW the electric contacts 42 
and 46 to separate. Consequently, careful adjustment is 
required to obtain the proper relationship betWeen the sWitch 
assembly 10 and the governor assembly 14. 
To address the foregoing problems and other problems, 

the present invention provides an electric motor Which 
includes a “no-adjust” starting sWitch. The starting sWitch 
according to the present invention does not require any 
reservation of the available stroke of a pivot plate of a 
governor assembly to offset Wobbling of an actuator button 
because, for one reason, the actuator button is prevented 
from Wobbling. One advantage of such an arrangement is 
that the entire available stroke of the pivot plate of the 
governor assembly can be used to offset the stack-up toler 
ances of the motor assembly. 

According to one aspect of the present invention, a sWitch 
actuator button remains substantially parallel to the center 
line of a rotor shaft at all times. As a result, there is minimal 
Wobbling of the actuator button during motor start-up and 
motor operation. In one embodiment of the present 
invention, the actuator button is not secured to either termi 
nal blade of the starting sWitch, so that the actuator button 
is better able to stay substantially parallel to the centerline of 
the rotor shaft. In another embodiment of the present 
invention, the actuator button is constrained for movement 
parallel to or along the centerline of the rotor shaft to further 
ensure that the actuator button Will not Wobble during motor 
start-up and motor operation. Preferably, a sWitch housing is 
provided to simplify the placement of the starting sWitch 
into the electric motor, and the sWitch housing includes an 
aperture through Which the actuator button is slidably 
positioned, so that during rotation of the rotor shaft, the 
actuator button is constrained for movement along the 
centerline of the shaft. 

Other features and advantages of the invention Will 
become apparent to those skilled in the art upon revieW of 
the folloWing detailed description, claims and draWings in 
Which like numerals are used to designate like features. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of an electric motor embody 
ing the present invention. 

FIG. 2 is an end vieW of the electric motor of FIG. 1 With 
an end cover removed. 

FIG. 3 is a perspective vieW of a starting sWitch assembly 
according to the present invention. 

FIG. 4 is an exploded vieW of the starting sWitch assembly 
of FIG. 3. 

FIG. 5 is a partial cross-sectional vieW of the starting 
sWitch assembly of FIG. 3 mounted to a motor end frame of 
the electric motor of FIG. 1. 

FIG. 6 is a perspective vieW of an actuator button of the 
starting sWitch assembly of FIG. 3. 
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FIG. 7 is a bottom vieW of the actuator button of FIG. 6. 

FIG. 8 is a cross-sectional vieW of an alternative embodi 
ment for mounting a starting sWitch assembly according to 
the present invention to the motor end frame of the electric 
motor of FIG. 1. 

FIG. 9 is a plan vieW of a prior knoWn starting sWitch 
assembly mounted to a motor end frame of an electric motor. 

Before the embodiments of the invention are explained in 
detail, it is to be understood that the invention is not limited 
in its application to the details of construction and the 
arrangements of the components set forth in the folloWing 
description or illustrated in the draWings. The invention is 
capable of other embodiments and of being practiced or 
being carried out in various Ways. Also, it is understood that 
the phraseology and terminology used herein are for the 
purpose of description and should not be regarded as lim 
iting. The use of “including” and “comprising” and varia 
tions thereof herein is meant to encompass the items listed 
thereafter and equivalents thereof as Well as additional items 
and equivalents thereof. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Illustrated in FIG. 1 is an electric motor 100 embodying 
the invention. It should be understood that the present 
invention is capable of use in other electric motors and the 
electric motor 100 is merely shoWn and described as an 
example of one such motor. The motor 100 includes a 
housing 104 having an axis 108, a stator 112 supported by 
the housing 104, a shaft 58 supported by the housing 104 for 
rotation about the axis 108, and a rotor 120 supported by the 
shaft 58 for rotation thereWith relative to the stator 112. In 
conjunction With FIG. 2, an end cover 124 is attached to the 
motor end frame 128 to surround a starting sWitch assembly 
132, Which is described in greater detail beloW, and other 
components. The motor 100 further includes a governor 
assembly 14 secured to end 62 of the shaft 58, the governor 
assembly 14 including a spring 52 and a pivot plate 54, as 
previously described. 

With reference to FIG. 4, the starting sWitch assembly 132 
includes a pair of ?exible, elongated arms or terminal blades 
136 and 144. Arm 136 includes an electrical contact 148 and 
arm 144 includes an electrical contact 152. Referring noW to 
FIG. 5, during start-up of the motor 100 and until the shaft 
58 reaches a predetermined rotational speed, spring 52 
causes the pivot plate 54 to engage an actuator button 168 of 
the starting sWitch assembly 132 to force the arms 136 and 
144 and, therefore, the contacts 148 and 152, together to 
close the starting sWitch. After the shaft 58 has reached the 
predetermined rotational speed, centrifugal forces acting on 
the pivot plate 54 overcome the force of the spring 52 and 
cause the pivot plate 54 to pivot in a direction (i.e., a 
counterclockwise direction as shoWn in FIG. 5) Which 
alloWs the actuator button 168 to move in a direction that 
enables the arms 136 and 144 and, therefore, the contacts 
148 and 152, to separate (illustratively shoWn as the dashed 
lines in FIG. 5) to open the starting sWitch. Although not 
readily apparent, When the arms 136 and 144 are separated, 
arm 136 rests on a ledge 172 (FIG. 4) of a sWitch housing 
176 (FIG. 4) of the starting sWitch assembly 132, and arm 
144 rests on a ledge 180 (FIG. 4) of the sWitch housing 176. 
Ledge 180 is slightly raised above ledge 172 to ensure the 
separation of the arms 136 and 144 When the arms 136 and 
144 rest on the ledges 172 and 180. 
With reference to FIGS. 3 and 4, arm 136 is secured to the 

sWitch housing 176 by rivet 184 and arm 144 is secured to 
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4 
sWitch housing 176 by rivet 188. Slot 190 of the sWitch 
housing 176 receives the terminal portion 192 of arm 136 
and slot 196 of the sWitch housing 176 receives the terminal 
portion 200 of arm 144, so as to properly locate the arms 136 
and 144 on the sWitch housing 176. The sWitch housing 176 
includes openings 202 for receiving and guiding electrical 
Wires or the like connected to the terminal portions 192 and 
200, thereby inhibiting the electrical Wires from tangling 
With moving components of the motor 100. As shoWn in 
FIG. 2, terminal blade 136 of the starting sWitch assembly 
132 is electrically coupled to a capacitor 140 via Wire 203 
(although, it should be noted that capacitor 140 is not 
utiliZed in all electric motors in Which the present invention 
can be employed), and the other terminal blade 144 of the 
starting sWitch assembly 132 is electrically coupled to a start 
Winding (not shoWn) as conventionally understood. 
A feature of the present invention is that unlike the 

starting sWitch assembly 10 of FIG. 9, the actuator button 
168 of the starting sWitch assembly 132 is substantially 
prevented from Wobbling. Referring again to FIG. 5, the axis 
108 of the shaft 58 extends through the actuator button 168, 
and the actuator button 168 moves along the axis 108 during 
rotation of the shaft 58. The actuator button 168 includes a 
substantially ?at surface 204 Which is generally perpendicu 
lar to the axis 108 and Which engages the pivot plate 54. The 
actuator button 168 further includes a hemispherical dome 
208 (FIG. 6) that engages arm 136 during start-up of the 
motor and until at least the rotation of the shaft 58 reaches 
the predetermined rotation. The actuator button 168 is 
slidably positioned Within an aperture 212 of the sWitch 
housing 176 so that the actuator button 168 is substantially 
constrained for movement along the axis 108, i.e., the 
surface 204 remains substantially perpendicular to the axis 
108 as the actuator button 168 moves along the axis 108. The 
actuator button 168 includes a generally non-cylindrical 
body 216 (FIGS. 6 and 7) Which is matingly received by the 
aperture 212 of the sWitch housing 176, so that during 
rotation of the shaft 58, the actuator button 168 is prevented 
from spinning Within the aperture 212. As the shaft 58 
rotates, the pivot plate 54 moves about the axis 108. 
HoWever, because the actuator button 168 is constrained to 
move along the axis 108, the surface 204 of the actuator 
button 168 remains substantially perpendicular to the axis 
108 and the engagement betWeen the pivot plate 54 and the 
surface 204 Will not cause the actuator button 168 to 
appreciably Wobble. 

Referring back noW to FIG. 2, the sWitch housing 176 is 
mounted to the end frame 128 and, therefore the housing 
104, by screW 220 extending through an aperture 224 (FIG. 
4) in the sWitch housing 176 and then into the end frame 128. 
The screW 220 includes a conical shoulder 228 (FIG. 4) and 
the aperture 224 is con?gured to receive the conical shoulder 
228 of the screW 220. In this Way, the screW 220 is 
self-aligning With respect to the sWitch housing 176 When 
mounting the sWitch housing 176 to the end frame 128. An 
alternative self-aligning arrangement is shoWn in FIG. 8, 
Wherein the aperture 224‘ is con?gured to include an upper 
portion 228 having a larger diameter than the screW 220‘ to 
provide clearance therebetWeen, and a loWer portion 232 
having a slightly smaller diameter than the screW 220‘ to 
provide a threaded ?t betWeen the screW 220‘ and the loWer 
portion 232. Preferably, the sWitch housing 176‘ is made of 
a plastic material and the loWer portion 232 can be tapped 
With a standard hex-head machine screW 220‘. Referring 
noW to FIGS. 3 and 4, the sWitch housing 176 further 
includes an outWardly projecting Wall 236 positioned adja 
cent to and extending along the arms 136 and 144 to protect 
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the arms 136 and 144 from damage and to act as a shield to 
contain any arcing Which may be transmitted by the arms 
136 and 144. Lastly, the sWitch housing 176 includes a ?rst 
opening 240 positioned beloW arm 136 and a second open 
ing 244 positioned beloW arm 144. The openings 240 and 
244 reduce the accumulation of sand, dirt or other undesir 
able contaminants beloW the arms 136 and 144, that if 
occurs, could adversely affect the operation of the starting 
sWitch. 

Variations and modi?cations of the foregoing are Within 
the scope of the present invention. It is understood that the 
invention disclosed and de?ned herein extends to all alter 
native combinations of tWo or more of the individual fea 
tures mentioned or evident from the text and/or draWings. 
All of these different combinations constitute various alter 
native aspects of the present invention. The embodiments 
described herein explain the best modes knoWn for practic 
ing the invention and Will enable others skilled in the art to 
utiliZe the invention. The claims are to be construed to 
include alternative embodiments to the extent permitted by 
the prior art. 

Various features of the invention are set forth in the 
folloWing claims. 
What is claimed is: 
1. An electric motor comprising: 
a housing; 
a stator supported by said housing; 
a shaft supported by said housing for rotation about an 

axis; 
a rotor supported by said shaft for rotation thereWith 

relative to said stator; 
a sWitch supported by said housing, said sWitch including 

a pair of ?exible, elongated arms; 
a sWitch actuator button Which is not ?xed to either arm; 

and 
a centrifugal governor mounted on said shaft for rotation 

thereWith, such that as said shaft rotates, said governor 
causes said actuator button to force said arms together 
to close said sWitch until such time as said shaft reaches 
a predetermined rotational speed, after Which, centrifu 
gal forces generated by said shaft and acting upon said 
governor cause said governor to alloW said actuator 
button to move in a direction that alloWs said arms to 
separate, thereby opening said sWitch. 

2. An electric motor according to claim 1, Wherein said 
axis extends through said actuator button, and Wherein said 
actuator button moves along said axis during rotation of said 
shaft. 

3. An electric motor according to claim 1, Wherein said 
actuator button includes a substantially ?at surface Which is 
generally perpendicular to said axis and Which engages said 
governor during rotation of said shaft. 

4. An electric motor according to claim 1, Wherein said 
actuator button includes a hemispherical dome Which 
engages one of said arms during rotation of said shaft, at 
least until such time as said shaft reaches the predetermined 
rotational speed. 

5. An electric motor according to claim 1, further com 
prising a sWitch housing Which supports said sWitch and 
Which is mounted to said housing of said electric motor, said 
sWitch housing having an aperture through Which said axis 
extends, and through Which said actuator button is slidably 
positioned, so that during rotation of said shaft, said actuator 
button is constrained for movement along said axis. 

6. An electric motor according to claim 5, Wherein said 
actuator button includes a generally non-cylindrical body, so 
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6 
that during rotation of said shaft, said actuator button is 
prevented from spinning Within said aperture. 

7. An electric motor according to claim 5, Wherein said 
sWitch housing includes an outWardly projecting Wall posi 
tioned adjacent to and extending along said arms to protect 
said arms from damage and to act as a shield to contain 
arcing transmitted by said arms. 

8. An electric motor according to claim 5, Wherein said 
sWitch housing includes a ?rst opening positioned beloW one 
arm and a second opening positioned beloW the other arm, 
said openings reducing accumulation of sand, dirt or other 
undesirable contaminants beloW said arms. 

9. An electric motor according to claim 5, Wherein said 
sWitch housing includes a second aperture through Which a 
screW extends to mount said sWitch housing to said housing 
of said electric motor, the screW including a conical shoulder 
and said second aperture being adapted to receive the 
conical shoulder of the screW, so that the screW is self 
aligning With respect to said sWitch housing When mounting 
said sWitch housing to said housing of said electric motor. 

10. An electric motor according to claim 5, Wherein said 
sWitch housing includes a pair of openings for receiving and 
guiding electrical Wires connected to terminal portions of 
said arms, thereby inhibiting said electrical Wires from 
tangling With moving components of said motor. 

11. An electric motor according to claim 5, Wherein said 
sWitch housing includes a ?rst ledge positioned beloW one 
arm and a second ledge positioned beloW the other arm, such 
that When said arms separate, said ?rst ledge supports its 
associated arm and said second ledge supports the other arm. 

12. An electric motor according to claim 5, Wherein said 
sWitch housing includes a second aperture through Which a 
screW extends to mount said sWitch housing to said housing 
of said electric motor, said second aperture including an 
upper portion having a larger diameter than the screW so as 
to provide clearance betWeen the screW and said upper 
portion, and said second aperture ?rther including a loWer 
portion having a slightly smaller diameter than the screW so 
as to provide a threaded ?t betWeen the screW and said loWer 
portion. 

13. An electric motor comprising: 
a housing; 
a stator supported by said housing; 
a shaft supported by said housing for rotation about an 

axis; 
a rotor supported by said shaft for rotation thereWith 

relative to said stator; 
a sWitch supported by said housing, said sWitch including 

a pair of ?exible, elongated arms; 
a sWitch actuator button having a generally ?at engage 

ment surface, said actuator button being constrained for 
movement parallel to or along said axis, such that said 
engagement surface remains substantially perpendicu 
lar to said axis as said actuator button moves parallel to 
or along said axis; and 

a centrifugal governor mounted on said shaft for rotation 
thereWith, such that as said shaft rotates, said governor 
engages said engagement surface of said actuator but 
ton to cause said actuator button to force said arms 
together to close said sWitch until such time as said 
shaft reaches a predetermined rotational speed, after 
Which, centrifugal forces generated by said shaft and 
acting upon said governor cause said governor to alloW 
said actuator button to move in a direction that alloWs 
said arms to separate, thereby opening said sWitch. 

14. An electric motor according to claim 13, Wherein said 
actuator button includes a hemispherical dome Which 
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engages one of said arms during rotation of said shaft, at 
least until such time as said shaft reaches the predetermined 
rotational speed. 

15. An electric motor according to claim 13, further 
comprising a sWitch housing Which supports said sWitch and 
Which is mounted to said housing of said electric motor, said 
sWitch housing having an aperture through Which said axis 
extends, and through Which said actuator button is slidably 
positioned, so that during rotation of said shaft, said actuator 
button is constrained for movement along said axis. 

16. An electric motor according to claim 15, Wherein said 
actuator button includes a generally non-cylindrical body, so 
that during rotation of said shaft, said actuator button is 
prevented from spinning Within said aperture. 

17. An electric motor according to claim 15, Wherein said 
sWitch housing includes an outWardly projecting Wall posi 
tioned adjacent to and extending along said arms to protect 
said arms from damage and to act as a shield to contain 
arcing transmitted by said arms. 

18. An electric motor according to claim 15, Wherein said 
sWitch housing includes a ?rst opening positioned beloW one 
arm and a second opening positioned beloW the other arm, 
said openings reducing accumulation of sand, dirt or other 
undesirable contaminants beloW said arms. 

19. An electric motor according to claim 15, Wherein said 
sWitch housing includes a second aperture through Which a 
screW extends to mount said sWitch housing to said housing 
of said electric motor, the screW including a conical shoulder 
and said second aperture being adapted to receive the 
conical shoulder of the screW, so that the screW is self 
aligning With respect to said sWitch housing When mounting 
said sWitch housing to said housing of said electric motor. 

20. An electric motor according to claim 15, Wherein said 
sWitch housing includes a pair of openings for receiving and 
guiding electrical Wires connected to terminal portions of 
said arms, thereby inhibiting said electrical Wires from 
tangling With moving components of said motor. 

21. An electric motor according to claim 15, Wherein said 
sWitch housing includes a ?rst ledge positioned beloW one 
arm and a second ledge positioned beloW the other arm, such 
that When said arms separate, said ?rst ledge supports its 
associated arm and said second ledge supports the other arm. 

22. An electric motor according to claim 15, Wherein said 
sWitch housing includes a second aperture through Which a 
screW extends to mount said sWitch housing to said housing 
of said electric motor, said second aperture including an 
upper portion having a larger diameter than the screW so as 
to provide clearance betWeen the screW and said upper 
portion, and said second aperture further including a loWer 
portion having a slightly smaller diameter than the screW so 
as to provide a threaded ?t betWeen the screW and said loWer 
portion. 

23. An electric motor comprising: 

a housing; 

a stator supported by said housing; 
a shaft supported by said housing for rotation about an 

axis; 
a rotor supported by said shaft for rotation thereWith 

relative to said stator; 

a sWitch supported by said housing, said sWitch including 
a pair of ?exible, elongated arms; 

a sWitch actuator button Which is not ?xed to either arm, 
said sWitch actuator button having a generally ?at 
engagement surface and a hemispherical dome for 
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engaging one of said arms, said actuator button being 
constrained for movement parallel to or along said axis, 
such that said engagement surface remains substan 
tially perpendicular to said axis as said actuator button 
moves parallel to or along said axis; and 

a centrifugal governor mounted on said shaft for rotation 
thereWith, such that as said shaft rotates, said governor 
engages said engagement surface of said actuator but 
ton to cause said hemispherical dome of said actuator 
button to engage one of said arms to force said arms 
together to close said sWitch until such time as said 
shaft reaches a predetermined rotational speed, after 
Which, centrifugal forces generated by said shaft and 
acting upon said governor cause said governor to alloW 
said actuator button to move in a direction that alloWs 
said arms to separate, thereby opening said sWitch. 

24. An electric motor according to claim 23, further 
comprising a sWitch housing Which supports said sWitch and 
Which is mounted to said housing of said electric motor, said 
sWitch housing having an aperture through Which said axis 
extends, and through Which said actuator button is slidably 
positioned, Wherein said actuator button includes a generally 
non-cylindrical body, so that during rotation of said shaft, 
said actuator button is prevented from spinning Within said 
aperture. 

25. An electric motor according to claim 24, Wherein said 
sWitch housing includes an outWardly projecting Wall posi 
tioned adjacent to and extending along said arms to protect 
said arms from damage and to act as a shield to contain 
arcing transmitted by said arms. 

26. An electric motor according to claim 24, Wherein said 
sWitch housing includes a ?rst opening positioned beloW one 
arm and a second opening positioned beloW the other arm, 
said openings reducing accumulation of sand, dirt or other 
undesirable contaminants beloW said arms. 

27. An electric motor according to claim 24, Wherein said 
sWitch housing includes a second aperture through Which a 
screW extends to mount said sWitch housing to said housing 
of said electric motor, the screW including a conical shoulder 
and said second aperture being adapted to receive the 
conical shoulder of the screW, so that the screW is self 
aligning With respect to said sWitch housing When mounting 
said sWitch housing to said housing of said electric motor. 

28. An electric motor according to claim 24, Wherein said 
sWitch housing includes a pair of openings for receiving and 
guiding electrical Wires connected to terminal portions of 
said arms, thereby inhibiting said electrical Wires from 
tangling With moving components of said motor. 

29. An electric motor according to claim 24, Wherein said 
sWitch housing includes a ?rst ledge positioned beloW one 
arm and a second ledge positioned beloW the other arm, such 
that When said arms separate, said ?rst ledge supports its 
associated arm and said second ledge supports the other arm. 

30. An electric motor according to claim 24, Wherein said 
sWitch housing includes a second aperture through Which a 
screW extends to mount said sWitch housing to said housing 
of said electric motor, said second aperture including an 
upper portion having a larger diameter than the screW so as 
to provide clearance betWeen the screW and said upper 
portion, and said second aperture further including a loWer 
portion having a slightly smaller diameter than the screW so 
as to provide a threaded ?t betWeen the screW and said loWer 
portion. 


